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Collectively, the previous presentations impressively exemplify three 
major approaches/levels of analysis toward the determination of the neuronal 
mechanisms of cognitive disorders. Grace analyzed the electrophysiologica! 
properties of the converging telencephalic inputs to the nc. accumbens in intact 
animals. As dysfunctions or even loss of these inputs have been hypothesized to 
alter mesolimbic dopaminergic functions in schizophrenia, the characterization 
of the interactive effects of these inputs in intact subjects will translate into 
hypotheses about mesolimbic neuronal excitability in subjects with dysfunctional 
accumbens afferent systems. Joyce's work focuses on mesolimbic dopamine at 
the level of dopamine receptor subtypes in schizophrenia. Changes in accumbens 
dopamine have been attributed to the loss of telencephalic inputs, thus linking 
Joyce's with Grace's work. On yet another level of analysis, Bruno's research 
addresses the possibilities of (re-)activating a system situated merely one synapse 
downstream from the nc. accumbens and proposed a transsynaptic approach to 
attenuate cholinergic hypofunction-associated cognitive impairments. 

These heterogeneity of these approaches prompt a discussion of the 
necessary basic elements of research on the neuronal mechanisms of cognitive 
dysfunctions. First, a theory concerning the cognitive structure of these 
dysfunctions is needed (e.g., which fundamental cognitive dysfunctions develop 
and escalate into psychosis or dementia?). Recent developments have eluded to 
the role of early stage information processing dysfunctions in schizophrenia and 
dementia, and the idea that hyper- and hypo-functions in these processes 
culminate in psychosis and dementia, respectively, has become increasingly 
amenable. Second, hypotheses about the cognitive processing mediated via 
relevant neuronal circuits are required to study the functional consequences of 
aberration in neuronal activity in these circuits (e.g., Sarter, Psychopharmacol., 
1994, 114, 539-550). Finally, while the rationales underlying therapeutic 
strategies typically are restricted to neuropharmacological mechanisms (i.e., 
dopamine receptor antagonism or cholinergic receptor stimulation), the cognitive 
significance of such mechanisms need to be considered. Unsuccessful therapeutic 
strategies can be attributed to failures to meet this requirement (e.g., muscarinic 
agonists for dementia). Valid predictions about the usefulness of a therapeutic 
strategy require animal paradigms which simultaneously exhibit cognitive 
symptoms and hence, relevant neuronal dysfunctions. » 
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